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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1 -48 as originally filed 

Claims, No.: 

1 -24 as originally filed 

Drawings, sheets: 

1/1 3-1 3/1 3 as originally filed 

Sequence listing part of the description, pages: 

52-55, filed with the letter of 27.03.2000 
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These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 
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E3 contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

IS furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

IS The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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the description, 
the claims, 
the drawings, 



pages: 
Nos.: 



□ 



□ 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 

S claims Nos. 23,24 (with respect to industrial applicability). 



the said international application, or the said claims Nos. 23,24 (with respect to industrial applicability) relate 
to the following subject matter which does not require an international preliminary examination (specify): 
see separate sheet 

□ the description, claims or drawings (indicate particular elements beloW) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



because: 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 2) (July 1998) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/E POO/0031 9 



1. Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



1-15, 17-24 
16 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



4-13,17-22 
1-3,14-16,23,24 



Industrial applicability (IA) Yes: Claims 1-22 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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The following documents (D) are referred to in this report; the numbering will be 
adhered to the rest of the procedure: 

D1 : KIM R H ET AL: 'Identification of a vitamin D3-response element that 

overlaps a unique inverted TATA box in the rat bone sialoprotein gene.' 

BIOCHEMICAL JOURNAL, (1 996 AUG 1 5) 31 8 (PT 1 ) 21 9-226. 
D2: MUNROE P B ET AL: 'Mutations in the gene encoding the human matrix 

Gla protein cause Keutel syndrome.' NATURE GENETICS, (1999 JAN) 21 

(1) 142-144. 

D3: BUCAY N ET AL: 'osteoprotegerin-deficient mice develop early onset 
osteoporosis and arterial calcification' GENES AND 
DEVELOPMENT,US,COLD SPRING HARBOR LABORATORY PRESS, 
NEW YORK, vol. 12, no. 9, 1 May 1998 (1998-05-01), pages 1260-1268. 

D4: BRANDSTROM, H. (1) ET AL: 'Polymorphism in the promoter region of the 
human gene for osteoprotegerin: Correlation with bone mineral density.' 
JOURNAL OF BONE AND MINERAL RESEARCH, (SEPT., 1999) VOL. 14, 
NO. SUPPL. 1 PP. S334. MEETING INFO.: TWENTY-FIRST ANNUAL 
MEETING OF THE AMERICAN SOCIETY FOR BONE AND MINERAL 
RESEARCH ST. LOUIS, MISSOURI, USA SEPTEMBER 30-OCTOBER 4 
1999 AMERICAN SOCIETY- 
SECTION I 

1 . Sequence listing pages 52-55 filed with the letter of 27.03.2000 do not form part of 
the application (Rule 13ter.1(f) PCT). 

SECTION III 

2. For the assessment of the present claims 23 and 24 on the question whether they 
are industrially applicable, no unified criteria exist in the PCT contracting states. 
The patentability can also be dependent upon the formulation of the claims. The 
EPO, for example, does not recognize as industrially applicable the subject-matter 
of claims to the use of a compound in medical treatment, but may allow, however, 
claims to a known compound for first use in a medical treatment and the use of 
such compound for the manufacture of a medicament for new medical treatment. 
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In the above mentioned context the passage in claims 23, 24 "A method of 
...therapy.. .and administering a medicament to the individual to prevent or 
treat..."" is considered to cover treatment by therapy. 

Therefore, claims 23, 24 relate to the subject-matter considered by this authority 
to be covered by the provisions of Rule 67.1(iv) PCT. Consequently, no opinion 
will be formulated with respect to the industrial applicability of the subject-matter of 
these claims (Article 34(4)(a)(i) PCT). 

SECTION V 

3. Novelty (Article 33(2) PCT) 

3.1 The subject matter of claim 16 is not novel. 

Claim 16, relating to an oligonucleotide primer for use in amplification of the 
promoter region, is anticipated by D1 . D1 (page 22, left column last paragraph to 
right column, first paragraph) discloses the construction of mutations in the 
promoter region of bone sialoprotein by the use of PGR and primers. 

3.2 The subject matter of claims 1-15 and 17 to 24 is novel. 

Claim 1 , relating to a method of assessing a calcification condition status by the 
determination of the genotype of specified promoters, is not disclosed in the prior 
art documents. 

Claims 17 to 22, relating to genes containing specified point mutations in the 
promoter region, are not disclosed in the prior art documents. 

3.3 Claims 23 and 24, relating to methods of therapy including the determination of 
predisposition according to method claims 1 to 15, are not disclosed in the prior 
art documents. 

4. Inventive Step (Article 33(3) PCT) 
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4.1 The subject matter of claims 1-3, 14, 15, 23 and 24 does not involve an inventive 
step. 

D2 is considered to be the closest prior art. D2 (abstract) describes that mutations 
in the human matrix Gla gene are responsible for Keutel syndrome, i.e. an 
autosomal recessive disorder characterized by abnormal cartilage calcification, 
and this confirms its role in the regulation of extracellular matrix calcification. 

D1 (abstract) describes that mutations in the promoter region of sialoprotein, a 
prominent component of the mineralized bone matrix, alters its expression and on 
page 219 (left column, last paragraph) the use of the osteopontin gene as 
osteoblastic marker is disclosed. 

D3 (abstract) discloses the osteoprotegerin as an important component in the 
regulation of bone metabolism. 

Claim 1 differs from D2 in that claim 1 relates to a method of assessing an 
individuals predisposition to a selected calcification condition status by 
determining the genotypes of promoters of the sialoprotein gene, the matrix gla 
protein gene, osteopontin gene, osteoprotegerin gene. 

The technical problem would appear to reside in finding applications based on the 
teaching that mutations in genes involved in bone metabolism create disorders. 

The skilled person, equipped with the knowledge of D2, would need no inventive 
skill to arrive at the subject matter of claim 1 , since D2 teaches that mutations in 
the MGP open reading frame which alter the expression of the native protein 
influences extracellular matrix calcification. It is considered as general knowledge 
that the level of expression can be influenced, beside mutations in the open 
reading frames, also by mutations in the promoter region, i.e. a region that 
controls the expression. This is shown for example in D1 , which document 
discloses that mutations in the promoter region of the sialoprotein gene influences 
its expression. Also the osteopontin gene and the osteoprotegerin gene are 
known to be important in the regulation of bone metabolism (see D1 and D3). 
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Dependent claims 2, 3, 14 and 15 do not contain any features which, in 
combination with the features of claim 1 to which they refer, meet the require- 
ments of the PCT in respect of inventive step, since the mentioned features are 
merely alternatives from which the skilled person would choose, without resulting 
in any unexpected effect whatsoever. 

Claims 23 and 24 relate to methods of therapy for osteoporosis (claim 23) or 
atherosclerosis (claim 24) by administering a medicament to the individual to 
prevent or treat or delay the onset if the individual is predisposed (according the 
method claims 1-15) with a not normal bone metabolism. Claims 23 and 24 do not 
contain any additional features which meet the requirements of the PCT in respect 
of inventive step, since it is obvious for the skilled person to carry out a method of 
therapy by administering a medicament after the assessment of an individuals 
predisposition has been carried out. 

4.2 Claims 4-13 and 17-22 would appear to involve an inventive step. 

D2 is considered to be the closest prior art (see item 4.1). Claims 4-13 and 17-22 
differ from D2 that they refer to methods (claims 4-13) in which specific point 
mutations are identified to assess an individuals predisposition to a selected 
calcification condition status and the DNA sequences containing these mutations 
(claims 17-22). 

The skilled person, equipped with the knowledge of D2, would not be able to 
arrive at the subject matter of these claims, since the prior art does not suggest 
that these point mutations would be involved in the expression level of the 
concerned markers involved in bone metabolism. 

4.3 The priority of the present application is validly claimed. Therefore, D4 does not 
belong to the state of the art as defined in Rule 64.1 PCT. 

SECTION VII 

5. The numbering of Figures 2-1 3 is not present on the drawings (Rule 11.1 3(e) 
PCT). 
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6. Contrary to the requirements of Rule 5. 1 (a)(ii) PCT, the rejevant background art 
disclosed in D1 to D3 is not mentioned in the description, nor are. these 
documents identified therein. 



SECTION VIII 

7. The back reference of "claims 1 to 22" in present claims 23 and 24 does not meet 
the requirements of clarity, since claims 16 to 22 do not determine a method of 
predisposition (Article 6 PCT). 

8. With reference to page 8 (third paragraph) of the description, base number 1 825 
of the published osteopontin sequence (page 6, line 22) represents a thymine. 
This is supposed to be the wildtype sequence and consequently cytosine at this 
position would represent a mutation. In this respect the passage "and thymine at 
position 1825 is associated with a lower bone mass" is not clear (Article 6 PCT). 
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This International Search Report consists of a total of 

PH 11 is als ° accompanied by a copy of each prior art document cited in this report. 



sheets. 



2. 

3. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

D the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

PH contained in the international application in written form. 

I I fi| ed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

PH furnished subsequently to this Authority in computer readble form. 

[X] the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

^ fumfsheT 6 " 1 ^ ^ information recorded in computer readable form is identical to the written sequence listing has been 

PH Certain claims were found unsearchable (See Box I). 
| | Unity of invention is lacking (see Box II). 

With regard to the title, 

I I the text is approved as submitted by the applicant. 

PH tne text has been established by this Authority to read as follows: 

GENETIC PREDISPOSITION TO ABNORMAL CALCIFICATION CONDITIONS 



5. With regard to the abstract, 

PH the text is approved as submitted by the applicant. 

| | the ^xt has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No 

□ 

as suggested by the applicant. [X| None of the figures. 

I | because the applicant failed to suggest a figure. 
I I because this figure better characterizes the invention. 
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